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ABSTRACT 

PURPOSE: To provide a crystalline silicon film by a method wherein after 
clusters or the like are formed on a silicon film in the amorphous state, 
and reacted with amorphous silicon, catalyst material which has not yet 
reacted is eliminated, and annealing is performed at a temperature lower 
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in contact with a catalytic material at least partly crystallising the semiconductor film. 

A laser beam or a light equivalent to a laser beam is pref irradiated to the Si film after the 
reaction; the removing step is pref. performed using HC1 acid or HF acid. 

USE/ADVANTAGE - Used as thin film insulator gate type FETs (TFTs). Low temps, and short 
time periods for the crystallisation of amorphous Si results. Conventional equipment, appts. and 
techniques are used highly suited to mass prodn.. Dwg.lA/26 

Tide Terms: CRYSTAL; SEMICONDUCTOR; FILM; MANUFACTURE; THIN; FILM; 
TRANSISTOR; CATALYST; LOW; TEMPERATURE; FORMATION; AMORPHOUS; 
SILICON 

Derwent Class: L03; Ull 

International Patent Class (Main): H01L-021/00; H01L-021/20; H01L-029/76 
International Patent Class (Additional): H01L-021/205^H01L-021/268; 

H01L-021/322; H01L-021/324; H01L-021/336; H01L-021/84; H01L-029/04; 

H01L-029/784; H01L-031/036; H01L-031/112 
File Segment: CPI; EPI 



<19)H*WWWr CJP) 02) £fc f|§ i^p ffr & $g (A) 



(11 

^^6-244103 

(43)^B§ B 6 ^(1994) 9 ^2B 



(51)IntCL 5 

H 0 1 L 21/20 

21/324 
// H 0 1 L 21/336 

29/784 



8122-4M 
Z 8617-4M 



9056-4M 



F I 



H 0 1 L 29/ 78 3 1 1 Y 

*flf* SM&R<Ott4 FD (15 1) 





^H s F5-4853l 


(71)l±5flBA 


000153878 












(22)dJlBB 


¥^5^(1993) 2 15 B 




#sj i im¥^ms^398#i*k 






































C72)«B* 






























<72)»»S 


KllJ fit 










**» 1 1 JME*7trft S398* ib 














(54) [JVR^»] 



(57) [«Kj] 



J MIBUmilHl 
T 



13 



12 



C B > 



< c > 

16- 



14 



3* 

^■—11 




3. 



-1- 



(2) 

— y^iV^ fi&<7) 9 V>&< t b 1 

(4, a*/-y^r/u=0. 4-2. 5-(?*>5riSr»a 

20-15 ore^r i*#a^-r5*#frw»it* 

tfe. 

[8***14] »3Ril2(C*5V^r, *4(OX&{4, «R 
[0 0 0 1 ] 

«ff»*b7>^^ (»Bth7^^^^bt<f4TF 
:fr&lcfl9-r-5b<o-c£>-5o 

[0 0 0 2] 

v > ^ x ^ (TFT) ^cOf$SSI^/<^ ^ (CSH Mbito^ JO 
7 P 7^CVD^!BCVD^t t M$nt7^77 

MS) *»5fcfefci4J:9«ftPdI^*ft«a^5fti6<bixT 
[0 0 0 3] 

£ 0 0»i^(4\ w^>i|**^xetc 2 4B*W<7)S*HSrS-r5 
t>(Dk~tvk, a«lttS/t'5.0«! ! SB*IW^2 43->-r4x 

tt, iatcaa-C*SS«cotlt«C(4 5 OtWHtUMiV 
■C, lowKa (Sffi*) £it&ffifflLfc*fi>«::f4ltfc 

4kafcootoaB*i»i*2»i:i-sic(4, sjswstis* 



^F^^6 - 2 4 4 1 0 3 

2 

[0 00 4] b 3 1 o(OPalJB*4, &Mm<r>iSMi*&'2 
tlo IBS'. T F ToOj^JC^^ ^>n^ S^!Mi^f7 ^ 

7 0 5 9# (J^T, =— ~> ^7 0 5 9 i:t^) <n£ 9 

ft{cBHLr«4^ribB3ja^>fei\ lt^l^^, ^<o^^ 

^i"5o Ife^oT, JfctfcW/hffiSfcOT 

[0 0 0 5] — ;£\ i7^* y #7 ^Sicfct^ft 

5 0 — 65 OtlJS, ^fCA^L^-fv^ 
WWX-14 6 0 OtaTt-fcocOT*, 6 0 Ot^If 

f4a«(cT"5riafi<j^j|Rai j ^y y .t^rasa^cfco # 

(C®Ka>*t£i l 0 << >'f ri^gJ: 3 fc*:#&bff>-C-f4 
SH*-Cfeofc Q WJtooj; g^Ifi^b, *>y= 
K«0»ft{b(CBBLT(4, 5 5 OtOT, 4B#P^iaF*3>^ 

W(4w(OJ: 5*£*f*Sr^ y 7-r-5^2S*wf^88^ffiJ3j: 
[0 0 0 6] 

t L < tt.HRftlc7^ ;u7 r xftS t f ^.5 J: ^ 
*:&»>fcttft:RtB (0*l;il4\ lt H a B ^J;i^i:7^ 

b i oSr-ar^r-r-sR^ia^, ^7** — » (wt, ftt^ 

W*M-<h v> ^) ^fML, :^»7^^7 7 ^> y 

^T*MOT^/U7 7^'> I J = >-coftdMfciafflJ; 9 b(6 
V^jaJK, £f£ L< (4 2 0- 1 5 CCffi^iaJS. #l;t{4*5 

8 0t:J^TcorSST-T-— /uto:iiaot^ 9 B l4v 

[0 0 0 7] .^55^A*4, fie3te^@*ittA^fiO%^>ti 

•y^/U (Ni) % ^ (Fe) , a^h (Co) , 64 
(Pt) ;6-> y ^> ■t8^L J ?t< , ^Jx.f4\ ^y^r/U 
^B^mit^v^^ (ffc^N i S ix , 0. 
4 ^ x ^ 2 . 5) hti:*). d*o % g|fk=. y 

-e, «s**>y =>-M--^^-7^77^vy =^ 



-2- 



(3) 

3 

—m<t=- + ^> 
[0 0 0 8] w£>KlC*tt:, -y^/HBW7*/t-77 

nasta*. 5 8ot;OTt\ sj£tf s BM&£ft, 45 

tt, «lt (HCl) tl<tt7^i (HF) £.fflWixHf 
[0 0 0 9] =y^uB^»il-Ct, ±!EWKJCtC 

flW*58v\, ft, =y-5r/u<t 

[0 0 1 0] *3fiM-ett, -*y^/K ft. 6 

[0 0 1 1 ] **«t?tt, #{CJ:ia*iKtt'3|s|.S:ai 

tRWtc^tt^r itci: or, 3B4«S<7?*ffiiSrf|jrj»-r5 

[0 0 12] ::<©JSAfl:<7>ttJ#W«-£ Ltc07^ 

^7 r * > y = ^Rl***ift&ri5'>/j:i, MS ^aff *«* 



- 2 4 4 1 0 3 

mm. ms&comBttt'j?te\,*&t*&< . i i o 19 

[0 0 13] 

r*->y =>«co^a-ftjS:*ic*i\ aftv y = 

»S*jSfe(co^ria l £ t>ir{cf£^-t-£ 0 s«i 1± 

fc, j¥s 2 o o o A<DTmmitmmm\ 2&7 t ?x^c 

VDS(cJ:ot)fMlfc 5 W;77Xvcvd^:J:o 
rr^eyu^r x->y ^>^i 3^5oo~30oo A. 

W^ffl 5 0 0A±S?»L, ^*#ffl$C4>4 3 0°C, 0. 

3I*«^ ^^7^&(CJ:oT-7^^1 4^1$ 1 
0 0—1 0 0 OA, «;ttf 5 0 0 A*WLfc 0 =-ytr^ 
<Vf&m#Fl^'<-Zmfa*: 10 0- 5 0 0°C, £F£ U!tlS 
0-2 5 0°CiC^n^LT^< t aSF/cSS/^Wibixfco 

-*"5fc«>"e*)5o - y ^/u«ftto9 (c££fb— v^.'i^tfi 

^rtctd^ofc, (ii (a) ) 

[0 0 14] ^cOf£, 4 5 0 - 5 3 OttM - 1 O^fc' 

itaoJRLT, ±sa=^ yyujigi 4 t7^7 7^-> y = 
« v B#ffl(£fc?F-r5as, 5 sot:, i o»co*f*-c-f±, 

«I3 0 0 AT-fcofco ((Ell (B) ) 

[0 0 15] jfcfci, = y^/uRioJ:0^ =y^H8i:5 
IS L T£ U fc^fb- y^'HR* 5-30 %coffl»-C3i 

i: (^b) = y-Sr/wt cosmic J: o i:fc3SA -> y = 
^fctt*«^>i:^ot 0 (mi (C) ) 
ftV^-C, Itl^7^-/^4 5 0-5 8 0t, f^'lx.^ 
5 5 Ott 8mfflmm&m%*X'T~-;ULtz 0 rcOX 
^tc J: o XT^jv 7r ^y y ^ >^^^^{b^-tt. *£ B B B 

[3 3, 0 4{c?n-i- o H3 6C*j^r, C-Si(i««»l* 

(b) tttt«tt»l:S L ^^8^7*^ 7 7 ^ •> y 3 

[0 0 16] CHS5-OT2) ^^^J^r(gI2(C^-r o =1 
— - 0 5 9 ^7^^1S2 1 _hicH£ 2 0 0 0 Ac/? 

T*»<b^*JK2 2 t^7^CVD^{ci:o-CML 

7t 0 W:7 1 7XYCVD&(Cj:ot7^77^vy = 
>!23r5 0 0-3 0 0 0A 1 l?ii^J±*5 0 0 A^oJlO 5 

1500 AmmL, mmzzm%<p4 3o°c. o. 1-2 

[0 0 17] *'<y ?&icJ:ot-7^^i^ 



-3- 



5 

«S 1 0 0-1 0 0 OA, ffljfctfS.O OA*H«Lfc B - 
y tr;\,<niX£> *) IzMit- v tr/i'&m^ ^X h i/j^ofc r 
(^Ji^-ttMLt-^^^^yf-y^Lt, HI 
ItZ^irX 0te'<* — >2 4 a , 2 4 b, 24cML 
fc. (B2 (A) ) 

^c0&, 450-580tt'l-10 ^fc It^JOi L 1 4 
±!E^*y5 r >M§2 4 a — 2 4 c <!r T^-yu^ r * y = > 

2 5 a, 2 5 b, 2 5 c Sr»J5fc Lfc 0 (EI 2 (B) ) 
[0 0 1 8] =y^/W«*3j:Uf, ~y^Hfl!<!:E 

J& LXZLCtzmit- y tr^m* 5-30 %(T)^mX^ y 

t (ant) -y^^<to^(cj:o-c^cfc^ H H a ^y =i 

y2 5a^2 5ci:ii8S»ot cm 2 (C) ) 
^ii^T^-;^4 5 0- 5 8 0 o C, ^Jx_tf5 

(o) -to*Batt»-e, 9c^wm^ntzm^iy ] j = 

>«*2 5 a — 2 5 b^bJBA-fMSigfirLT, SMI^y 
ny^jj(2 6a, 2 6 b, 2 6 c^7^/U77^I^2 

[0019] ^^ftcittT^u^ r * y = >mz±x 

8ftftS*tiSft^!;3>'l»2 7S:S^ HSWlt 

>d^**rRjtcitfT-rs. Ei2 (d) ic^-rsg 

f»jffl-*-5 5^.-t?«s^5j:v\ fc*ru 

=i V$fi£2 6at26b im^^%X&fe&(nWti\ 

^-r 0 ->y a^K^fftMa^aoBft^iitT-rswi: 

[0 0 2 0] 

[SI 3] 

•0.00. 




(4) 6 - 2 4 4 1 0 3 

6 

[0021] Mia, '&&<Dmnf&mmz&i*xn^ & 

ttSfc9co»«j!Q ! aB#P«!1^2»<!:i-ix^ T--/^!* 
£r l-/6^Tic^ij^to- ir^T^Oo Z<7)C > !c J: -5 

<DX&>% 0 

mi] MMwu^wi^f^t, (hsct 

20 1 ) 

[El 2] USSM^XScoiSrcmigl^^-r, 
2) 

[EI3 ] »; = >^^^^>^^^^^:er^ 

-f • (JSKflfl l ) 

[El 4] *£ B V>y =^JKcox>»I5]9f^*^i- 0 
(3£*#] 1 ) 

[EI 5 ] v- y = >co«fifbi8fl?Srn*-r 3 (Slffi^J 
2) 



1 


1 * 




1 


2 • 




1 


3 • 




1 


4 • 




1 


5 • 




1 


6 • 





[Bl4] 




-4- 



(5) 



- 2 4 4 10 3 



[mi ] 



[ID 2] 



ims] 




< D > 



24c 1000 



\ 
S 



28c 





400 500 600 700 

& a <t a m cr> 



;7 a >- v^gct 
(72)^^# 1W ftff 



-5- 



